The aim of this study was to investigate the associations of age and education with types of leisure-time physical activity in a population sample of Finnish adults. Methods: The sample, part of the National FINRISK Study, comprised 1940 men and 2497 women age 25 to 64 years. Self-reported questionnaires were used to collect data on education and leisure-time physical activity. Overall leisure-time physical activity was further divided into conditioning and daily physical activity. Results: In men and women, age had an inverse association with conditioning physical activity but not with daily and overall leisure activity. Strong direct associations were found between education and conditioning and overall leisure activity. Conclusions: All age groups report fairly similar levels of overall and daily levels of leisure-time physical activity, but the levels differ across educational groups. In health promotion, more emphasis should be targeted to the population groups with lower education.
People with lower socioeconomic status (SES) have poorer health and a shorter life expectancy than those with higher SES. 1 Most of studies on SES and health have used education, income, or occupation as an indicator of SES. [1] [2] [3] Of these, education influences knowledge-based decisions on health and on other nonmaterial resources, whereas income and occupation contribute more to material resources and purchasing power. 3 In Finland, services and benefits are publicly and equally accessible to all citizens through the taxpayers' money. Thus, everyone has a chance for education at all levels. In spite of the equal access to education, health care, and other services, the SES differences in health have still been frequently reported in Finland, 4, 5 as well as in other Nordic welfare countries. 6, 7 In Finland, socioeconomic differences in health and mortality have increased. 8, 9 This observation has been explained by a possible causal effect of SES on health, mainly indirectly through specific determinants such as behavioral factors. 1 Currently we have compelling evidence from Finland that lower SES is associated with an unhealthy lifestyle, particularly smoking, binge drinking, and diet, 2,10-13 but the socioeconomic variation in physical activity is poorly understood and seldom studied. 13, [14] [15] [16] International studies have found that individuals with lower SES are physically less active during their leisure time, and the intensity of their activities is lower than in those with higher SES. [17] [18] [19] [20] [21] It is also suggested that physically inactive people are more likely to be older, women, and less educated. [22] [23] [24] [25] Most of the previous studies have used the total volume or amount of physical activity but have not studied different types of activity, such as conditioning, commuting, or daily physical activity. Whether the types of physical activity engaged in vary across the SES groups is an important issue to study. Many of the SES indicators might affect the choices and opportunities to choose physical activity. For example, to ride a bike instead of taking a car for transportation might be a result of healthy choice or lack of money. In addition, for many people, leisuretime physical activity might be a question of time and accessibility, which clearly are related to income and occupations. On the other hand, most physical activity facilities are publicly funded and have subsidized, fairly low entrance fees to ensure accessibility to all socioeconomic groups.
The multiple health benefits of physical activity are well known. 26, 27 From a public health perspective, it is more important to make sedentary people become physically active than to increase the physical activity of those who already reach the recommendations for health-enhancing physical activity. Because every population group might have their own preferences on type of physical activity, more research is needed to understand the socioeconomic and sociodemographic factors that influence people's physical activity behavior. This information will be useful to tailor physical activity programs suitable to each population group. Thus the aim of the current study was to investigate the associations of age and education with different types of leisure-time physical activity in a population sample of 4437 Finnish men and women.
Methods

Study Population
The study was conducted in 2002 in 6 areas of Finland as a part of the National FINRISK Study. A random sample of 13,500 people age 25 to 74 years, stratified by area, sex, and 10-year age group, was drawn from the national population register according to the WHO MONICA protocol. 28 The randomized physical activity sample included 8159 men and women age 25 to 64 years, from which 2873 women (70%) and 2415 men (59%) participated. Of those who participated, 82% filled in the separate leisure-time physical activity questionnaire. After individuals with missing data on any of the variables used in the analyses had been excluded (n = 851), the final study population comprised 1940 men and 2497 women. The Ethics Committee for Research in Epidemiology and Public Health approved the study protocol, and each participant gave a written informed consent.
Data Collection
The study protocol followed closely the WHO MONICA protocol 28 and the later recommendations of the European Health Risk Monitoring Project. 29 The participants were mailed a self-administered questionnaire to be filled in before their visit to the study site. The questionnaire included questions on education, smoking, alcohol use, and history of diseases. Education was assessed in years of full-time education and divided in thirds (low, middle, and high) by birth cohort to be used as a measurement of SES in the analyses. Each participant belonged to an education third that was relative to his or her own birth cohort. Medical history was self-reported, including the following diseases: myocardial infarction, stroke or cerebral hemorrhage, coronary bypass surgery or angioplasty, heart failure, angina pectoris, cancer, asthma, pulmonary emphysema or bronchitis, rheumatoid arthritis or other disease of the joints, and depression or other mental disorder. If participants reported 1 or more diseases, they were encoded as having a history of diseases, and those without diseases were encoded as healthy.
At the study site, leisure-time physical activity was assessed using a validated 12-month recall, adopted from the Kuopio Ischemic Heart Disease Risk Factor Study. 30, 31 A trained nurse gave instructions on how to fill in the recall form. The recall assessed the frequency, duration, and intensity of the 23 most common types of physical activity among Finns. Based on the questionnaire, energy expenditure was calculated using metabolic equivalents (METs) per week. [30] [31] [32] METs are used to express the relative energy expenditure of physical activity, in which 1 MET = 1 kcal · kg -1 · h -1 at rest. Leisure-time physical activity was classified into 3 domains: conditioning (jogging, skiing, walking, etc, as well as commuting physical activity), daily (gardening, snow shoveling, household chores, etc), and overall leisure-time physical activity. Overall leisure activity included both conditioning and daily physical activity.
Statistical Methods
We used the Statistical Package for Social Sciences (SPSS 12.0.1 for Windows, Chicago) for all analyses. Physical activity variables were not normally distributed, so we used log transformations in the analyses. All physical activity values in Table  1 and Table 2 are presented as geometric means with their 95% confidence intervals. Spearman-correlation matrices were produced for 10-year age group, education, type of physical activity, and history of disease. History of disease was correlated with age (10-year age groups) and type of physical activity and was selected as a covariate for further analyses of the association between age and physical activity. A 1-way analysis of covariance was applied to separately study the associations of each type of physical activity with age and education. An interaction between age and disease history was tested separately for each type of physical activity. As education in years was divided into thirds by birth cohorts and the confounding effect of age was thereby controlled for, we did not include age in the models. Men and women were analyzed separately. Post hoc tests using pairwise comparisons were implemented to investigate differences in conditioning, daily, and overall leisure-time physical activity across the age and education groups. Pairwise comparisons, the mean difference was significant at the .05 level. .001 (17.0, 2) low < middle and high a Birth-year-specified education thirds.
b Pairwise comparisons, the mean difference was significant at the .05 level.
Results
The characteristics of the study population are presented in Table 3 . The median values in MET/wk for conditioning, daily, and overall leisure activity were 10.0, 4.1, and 18.8 in men and 11.7, 4.9, and 19.3 in women. Conditioning physical activities constituted 62% and daily activities 38% of overall leisure activity in men.
In women, the corresponding percentages were 63% and 37%. The proportion of commuting physical activity that was part of conditioning physical activity was around 8% in men 12% in women of overall leisure-time physical activity. Conditioning physical activity was inversely associated with age in men and women ( Table 1 ). The geometric means of conditioning physical activity in individuals 25 to 34 and 35 to 44 years of age were higher than in the age groups of 45 to 54 years and 55 to 64 years. No association was found between age and daily physical activity or overall leisure activity in men or women.
Education was directly associated with conditioning and overall leisure-time physical activity in men and women (Table 2 ), but no association was found with daily physical activity. In the post hoc tests for men, the low education group reported significantly less conditioning activity (2.0 MET/wk) and overall leisure activity (9.8 MET/wk) than the middle (4.2 and 14.4 MET/wk, respectively) and high (6.9 and 15.1 MET/wk, respectively) education groups. The corresponding geometric mean values in women were 3.4 and 12.9 MET/wk, respectively, for conditioning and overall physical activity in the low education group; 7.2 and 16.9 MET/wk, respectively, in the middle education group; and 9.2 and 18.6, respectively, in the high education group. 
Discussion
The current findings in a representative cross-sectional population sample suggest that older age is associated with lower levels of conditioning physical activity but not with daily or overall leisure-time physical activity among Finnish men and women. The data also suggest a strong direct association of education with conditioning and overall leisure activity in men and women. The current findings show that age might not be an important determinant of overall leisure and daily physical activity. Furthermore, conditioning physical activity appears to decrease with age. 22, 23, 25 In comparison with our findings for age and leisure activities, one Finnish study suggested that the duration of conditioning physical activity increased with age, 14 and another Finnish study reported that the prevalence of leisure activity increased with age and that the age group of 65 to 74 years had the highest levels of activity. 33 Inconsistent findings are also reported with decreasing overall leisure activity by age. 15, 24 To our knowledge, there are no previous population-based studies that have compared the levels of different types of physical activity across age groups. In addition, many previous findings are not fully comparable with our findings because of the different measurement methods of physical activity.
In concordance with the current results, other population studies suggest a direct association between education and physical activity. 14, 15, [17] [18] [19] 22, 23, 34 Studies using other measures of SES such as occupational class and income have also found similar results. 20, 35, 36 Most studies, however, have only used a measure of overall leisure-time physical activity, and different types of physical activity have not been reported. 14, 16 Two studies found a direct association of SES with conditioning physical activity, 18, 34, 37 and other studies have observed associations of SES and the intensity of physical activity or participation in sports. 17, 24, 35 Daily physical activity, as a separate type of physical activity, has not been previously reported in SES studies. Instead, most studies have included daily or household activities as part the total physical activity scores. [18] [19] [20] 24, 34, 36 We found no statistically significant association between education and daily activities, suggesting that household work such as cleaning, gardening, and home repair and other daily activities such as fishing and berry and mushroom picking are common in all education groups. The current data show that a wide variety of leisure-time activities carried out in country cottages are an important part of exercise culture in Finland.
It is important to consider the underlying reasons that more highly educated people choose to exercise more during their leisure time. People with higher education might purposefully choose to exercise more during their leisure time to enhance their health and decrease their risk of chronic diseases. 37 When individuals make choices that affect health, higher education and income often provide them with better knowledge, skills, and control over their decisions. Another approach would be to consider that more highly educated people earn more money, which in turn provides them with access to costly leisure activities. In addition, more economic power might provide more freedom to choose the length of one's working hours and leisure time, but there is not enough evidence to support these views. One study on the barriers to physical activity reported that lack of time and motivation appears to be more common among highly educated individuals, whereas illness and lack of money are more frequent among the less educated. 23 We used a self-report questionnaire to assess physical activity. A limitation of the method is that it is prone to information biases such as overreporting of physical activity in some individuals and underreporting in others, as well as misclassification of education group. Nevertheless, questionnaires are a common method of data collection in large-scale population studies. The 12-month physical activity recall has been validated and avoids the seasonal variation of physical activity. 30 The questions on education and other self-reported data have been widely used and recommended in the WHO MONICA project. 28 These data were limited by their cross-sectional design; any interpretations on changes in physical activity over time cannot be made, which might be an important issue, particularly when studying the associations between age and physical activity.
We reported here the cross-sectional associations of SES and age with physical activity in a representative population sample of Finnish men and women in a wide age range. To understand the associations and underlying factors more thoroughly, it is important to investigate changes in physical activity behavior and SES from childhood to old age in longitudinal studies. From a public health perspective, it is necessary to explore whether socioeconomic variation in physical activity has increased during the past years and if this adverse change explains the association of socioeconomic variation with morbidity and mortality.
